Formal education is widely thought to be a major determinant of individual earnings. This paper uses the American Community Survey to examine the effect of formal schooling on worker wages. Given the potential endogeneity of education decisions, I instrument for individual schooling using cohort-level mean maternal years of schooling from previous decennial censuses. The instrumental variables results suggest that schooling has a significant positive effect on worker wages. Specifically, an additional year or schooling is estimated to increase hourly wages by 10 percent for men and 12.6 percent for women.
1

Introduction
Numerous studies show that persons with higher schooling earn higher wages; see reviews by Card (1999) and Psacharopoulos and Patrinos (2004) . The returns to education (RTE) literature largely focuses on causal effects of education on earnings. Estimating causal effects of education on earnings is complicated by the likelihood that persons with greater ability complete more education. Many studies try to directly control for ability and find that doing so reduces ordinary least squares (OLS) RTE estimates by roughly 10 percent (Card 1999) .
Researchers also attempt to estimate causal effects using instrumental variables (IV) and frequently find that IV estimates exceed OLS estimates (Card 1999 ).
This paper contributes to the literature estimating causal effects of education on earnings.
I first use the 2006-2012 American Community Survey (ACS) to obtain OLS RTE estimates for non-Hispanic whites. I then estimate causal effects of education on wages utilizing a novel instrument based on cohort-level average maternal education from past censuses. I include birth state fixed effects, so identification comes from variation across cohorts within states.
Researchers have used parental education as instruments for individual schooling ), but to my knowledge other researchers have not used cohort-level variation in maternal education within states.
1 According to IV results, an additional year of schooling increases hourly wages by 10 percent for men and 12.6 percent for women. These estimates are similar to OLS estimates and well within the range of IV estimates from recent studies.
2
Data and Empirical Approach
I regress log wages on schooling and other variables:
, where log and ℎ are the log wage and years of schooling of person from birth state and year-of-birth cohort observed in survey year at age . State fixed effects ( ) control for persistent differences across birth states; identification comes from differences across cohorts within states. I include dummy variables for survey year ( ), age ( ), and year of birth The sample is restricted to non-Hispanic whites born in the 50 U.S. states with hourly wages between $5 and $500 and excludes self-employers. The minimum wage exceeded $5 per hour throughout this period, so wages below $5 likely result from measurement error. Similarly, some workers have very high wages and are excluded to prevent them from disproportionately affecting the results. I also restrict the sample to persons at least age 25, and the instrument used restricts the sample to persons born since 1963; I restrict the OLS sample to these same birth cohorts to facilitate comparability. The oldest cohorts reach age 49 by 2012.
I first estimate equation (1) A valid instrument is both relevant and exogenous. Relevant means that the instrument is strongly correlated with the potentially endogenous explanatory variable, i.e., the maternal education instrument should have a strong statistically significant effect on schooling in the first stage of the 2SLS regression. I test this assumption below. Exogeneity means the instrument is uncorrelated with the error term in the log wage equation. With only one instrument, I cannot test the exogeneity condition, but one can intuitively argue that the cohort level maternal education instrument is likely exogenous. First, the instrument is measured using 1980 and 1990 data and the dependent variable is first observed in 2006, so the instrument is not affected by contemporaneous labor market conditions that jointly affect recent employment and education outcomes. More importantly, the instrument is measured as a cohort-level mean using a five 4 One could use the 1970 Census for older cohorts, but I decided against doing so because the 1970 sample is smaller and would produce noisier measures. Older cohorts are also closer to retirement and create additional complications. 5 Cohorts born 1973-1980 were under age 18 in both 1980 and 1990. I measure maternal education levels for these cohorts using the 1990 census, but using the 1980 census for these produces similar results.
5 percent sample of the population. Thus, it is not directly based on the actual mothers of ACS respondents. 6 Using actual mothers' education could be problematic if unobserved maternal ability is correlated with both maternal education and unobserved child ability. But because the instrument uses cohort-level means of maternal schooling levels, it is based on average maternal education among one's peers. Furthermore, regressions include state-of-birth and year-of-birth fixed effects, which account for unobserved differences across birth states and years. Identification comes from cohort-level variation in maternal education within birth states. This variation is likely due to largely random factors such as state and local education policies and changing expectations about female education, labor force participation, and fertility that affected states differently at different times.
Empirical Results
Panel A of Table 1 effects are significant at the one percent level. These may exceed corresponding OLS estimates because of measurement error in education attenuating OLS coefficients toward zero ). However, 2SLS produces larger standard errors than OLS because the instrumentinduced variation in schooling is much less than the total variation in schooling; e.g., first-stage R 2 is less than 0.03. Consequently, 2SLS and OLS coefficient estimates are not statistically significantly different.
Conclusion
This paper examines effects of schooling on worker wages. I instrument for schooling using cohort-level mean maternal schooling. 2SLS results suggest that an additional year of schooling causally increases hourly wages by 10.0 percent for men and 12.6 percent for women. 
